B cell activation. VII. Independent and synergistic effects of mobilized calcium and diacylglycerol on membrane potential and I-A expression.
Although cross-linking of murine B cell membrane Ig (mIg) has been shown to induce a rapid increase in intracellular free calcium [Ca++)i), both the source and the function of the Ca++ in lymphocyte activation is unclear. Toward elucidation of its function, we investigated the relationship between the initial (Ca++)i response and other cell physiologic changes that occur early after mIg cross-linking, apparently as a linear cascade, leading to increased membrane I-A expression. Results suggest that the (Ca++)i response results from polyphosphoinositol hydrolysis induced by mIg cross-linking. The (Ca++)i response cannot be induced by activation of protein kinase C (PKC) with phorbol diesters (e.g., PMA) or synthetic diacylglycerol (DAG), suggesting that this response precedes the PKC activation. However, inhibition of phosphatidylinositol turnover by exposure of cells to dbcAMP during anti-Ig stimulation significantly inhibits the (Ca++)i response, suggesting that phosphatidylinositol turnover may be causally related to Ca++ mobilization. The ability of exogenous phospholipase C to induce the (Ca++)i response also supports this conclusion. Of the products of mono- and poly-phosphatidylinositol hydrolysis, the inositol phosphates (InsP, InsP2, InsP3) are implicated as promoters of Ca++ mobilization, because exogenous synthetic diacylglycerol is without effect on (Ca++)i. In light of recent evidence obtained with other systems, we suggest that InsP3 is responsible for mIg cross-linking-induced Ca++ mobilization from intracellular stores in B lymphocytes. Both depolarization and increased I-A expression are induced by increasing (Ca++)i with the Ca++ ionophores A23187 and ionomycin. These events can also be induced by the activation of PKC with high doses of PMA. When suboptimal doses of both A23187 and PMA are present, these reagents synergize in the induction of depolarization. This suggests that one role for the initial rise in (Ca++)i is to act with the DAG liberated from PtdIns turnover, possibly by enhancing translocation of cytosolic PKC to the plasma membrane, and thereby promote changes in ion transport that are apparent as a decrease in the membrane potential.